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Purpose: This study systematically reviewed research on behavioral interventions based on the
information-motivation-behavioral skills (IMB) model to investigate speciﬁc intervention strategies that
focus on information, motivation, and behavioral skills and to evaluate their effectiveness for people with
chronic diseases.
Methods: A systematic review was conducted in accordance with the guidelines of both the National
Evidence-based Healthcare Collaborating Agency and Im and Chang. A literature search was conducted
using electronic databases. Randomized controlled trials that tested behavioral interventions based on
the IMB model for promoting health behaviors among people with chronic diseases were included. Four
investigators independently reviewed the studies and assessed the quality of each study. A narrative
synthesis was used.
Results: A total of 12 studieswere included in the review.Nine studies investigatedpatientswithHIV/AIDS.
The most frequently used intervention strategies were instructional pamphlets for the information
construct, motivational interviewing techniques for the motivation construct, and instruction or role
playing for the behavioral skills construct. Ten studies reported signiﬁcant behavior changes at the ﬁrst
post-intervention assessment.
Conclusion: This review indicates the potential strength of the IMB model as a theoretical framework to
develop behavioral interventions. The speciﬁc integration strategies delineated for each construct of the
model can be utilized to design model-based interventions.
Copyright © 2014, Korean Society of Nursing Science. Published by Elsevier. All rights reserved.Introduction
With the rapid worldwide increase in the prevalence of chronic
diseases such as diabetes, hypertension, asthma, and HIV/AIDS, ef-
forts have beenmade to develop and test appropriate interventions
for preventing disease-related complications and improving the
quality of life for patients with these diseases (Martin, Haskard-
Zolneierek, & DiMatteo, 2010; Sabate, 2003). Because behavioral
changes are a core component of self-management and adherence,
researchers and health care providers in health-related ﬁelds havee of Nursing & The Research
28 Yougon-dong, Chongro-gu,
ng Science. Published by Elsevier.emphasized the importance of behavior change (Newman, Steed,&
Mulligan, 2008; Shumaker, Ockene, & Rieker, 2009). Consequently,
several studies of people with chronic diseases have focused
on behavioral interventions to improve self-management or
adherence (Sabate). Therefore, researchers developing behavioral
interventions for individuals with chronic diseases have paid
attention to behavioral theories, which can be used to increase the
effectiveness and efﬁcacy of behavioral interventions (Ammerman,
Lindquist, Lohr, & Hersey, 2002; Martin et al., 2010; Noar, Benac, &
Harris, 2007).
Behavioral theories such as the health belief model, the theory of
reasoned action, the theory of planned behavior, the transtheoretical
model, and the information-motivation-behavioral skills (IMB)
model, all of which specify determinants of behavior that are poten-
tially amenable to change, have frequently been used to develop
behavioral interventions (Newmanet al., 2008). In particular, the IMBAll rights reserved.
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videsa relatively simpleexplanation forcomplexhealthbehaviorsbut
also identiﬁes constructs (including information, motivation, and
behavioral skills) that are needed for successful self-management or
adherence among patients with chronic disease (Deakin, McShane,
Cade, &Williams, 2005; Sabate, 2003).
The IMB model, proposed by Fisher and Fisher (1992) to explain
HIV-related behaviors, recognizes three constructsdinformation,
motivation, and behavioral skillsdneeded to engage in a given
health behavior, as speciﬁc individual determinants of behavior and
behavioral change (Fisher & Fisher; Norton, 2009). According to
this model, information is deﬁned as “an initial prerequisite for
enacting a health behavior” (Misovich, Martinez, Fisher, Bryan, &
Catapano, 2003). This includes not only behavior-related informa-
tion but also myths/heuristics that permit automatic or cognitively
effortless behavior-related decision-making (Fisher, Fisher, &
Harman, 2003; Norton). Motivation is composed of two factors:
personal motivation, which includes beliefs about the intervention
outcome and attitudes toward a particular health behavior (Fisher
et al., 2003; Osborn, 2006), and social motivation, which includes
the perceived social support or social norm for engaging in a
particular behavior (Fisher et al.). Behavioral skills, the third
determinant in the IMBmodel, are skills necessary for performing a
particular health behavior. To facilitate behavioral change, behav-
ioral skills in the IMB model emphasize the enhancement of an
individual's objective skills and increasing perceived self-efﬁcacy
(Fisher et al.). As shown in Figure 1, information and motivation
have direct effects on both behavioral skills and health behavior.
Additionally, behavioral skills exert direct effects on health
behavior (Fisher et al.).
Information, motivation, and behavioral skills as well as explicit
relationships among these constructs are considered generalizable
determinants of health behaviors. Therefore, the IMB model has
been used as a theoretical basis for behavioral intervention studies
across a variety of health behaviors (Carey et al., 1997; Fisher, Fisher,
& Shuper, 2009; Fisher, Fisher, Amico, & Harman, 2006). However,
though the number of behavioral interventions based on the IMB
model has increased in ﬁelds related to health behavior changes,
there is a need to delineate speciﬁc strategies that have been in-
tegrated into IMB model-based interventions and to ﬁnd evidence
of the effectiveness of the model in facilitating behavioral change
for patients with chronic diseases. For this reason, the current study
systematically reviewed studies on behavioral interventions based
on the IMB model targeting patients with chronic diseases.
Methods
This systematic review was conducted in accordance with the
guidelines of both the National Evidence-based Healthcare
Collaborating Agency (Kim et al., 2011) and Im and Chang (2012).
Review questions
We addressed three review questions using the PICOS frame-
work (Participants: people with chronic diseases; Interventions:
behavioral interventions based on the IMB model; Comparators:
none; Outcomes: behavioral and biological change; Study design:
randomized controlled trials) (Centre for Reviews and
Dissemination, 2008). Our research questions were as follows:
(a) What kinds of behaviors were targeted for change?
(b) How were the IMB model constructs (information, motiva-
tion, and behavioral skills) integrated into behavioral in-
terventions, that is, what methods did the interventions
employ for developing these constructs?(c) What variables were used to evaluate outcomes, and did the
interventions successfully induce changes in behavior?Search strategies
To identify relevant studies, a search was conducted for articles
that were (a) written in English or Korean and (b) published be-
tween 2000 and 2012 in peer-reviewed journals or as dissertations.
A number of electronic databases were used, including the Cumu-
lative Index for Nursing and Allied Health Literature (CINAHL),
PubMed, ProQuest (including the ProQuest Dissertation and Theses
Database), Google Scholar, and the Research and Information
Sharing Service (RISS) for Korean studies. Combinations of key-
words including “health”, “behavior”, “information”, “motivation”,
and “behavioral skills” were used to search each database. Refer-
ence lists and bibliographies of the retrieved studies were searched.
Appropriate publications were included in our analysis when they
met the inclusion criteria. Gray literature, such as conference pro-
ceedings and government reports, was not included.Selection of studies
The inclusion criteria used to select appropriate publications for
the systematic review were as follows:Types of studies
Randomized controlled trials that were (a) clearly described by
the study authors as behavioral interventions based on the IMB
model, (b) designed to test interventions, and (c) focused on health
behaviors, including self-management and adherence, in patients
with chronic diseases were included.Types of participants
Studies with participants who were 18 years and older with
chronic diseases were included.Types of interventions
Behavioral interventions based on the IMB model that were
delivered by health care providers and that were intended for
people with chronic diseases were included. Intervention studies
using at least two constructs of the IMB model (e.g., information
and motivation) were also considered.Types of outcomes
Primary outcomes of the studies were effects of the in-
terventions, which were evaluated using both behavioral variables
(with data from self-reported questionnaires) and biological vari-
ables (e.g., HIV viral load or HbA1c levels)
A two-step process was used to select studies for further anal-
ysis. First, the abstracts of all the retrieved studies were indepen-
dently reviewed by four investigators. When the abstracts
indicated that the studies were (a) described by the study authors
as behavioral interventions based on the IMBmodel, (b) focused on
health behaviors, (c) designed to test interventions, and (d) aimed
at persons aged 18 years or older, the studies were included in the
second step of the review process. Second, the same four in-
vestigators independently reviewed the full text of the selected
studies. Studies identiﬁed as randomized controlled trials that
focused on adherence related to chronic diseases were selected for
the systematic review. Any disagreements between investigators
were resolved through discussion.
Figure 1. Information-motivation-behavioral skills (IMB) model. Note. Reprinted from
Social Psychological Foundations of Health and Illness (p. 86), by W. A. Fisher, J. D. Fisher,
and J. Harman, 2003. Maiden, MA: Blackwell. Copyright 2009 by Blackwell Publishing.
Reprinted with permission.
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The investigators read the full texts of the studies that had been
selected for reviewat the second step. The quality of each studywas
independently assessed using the critical appraisal checklist for
experimental studies developed by the Joanna Briggs Institute
(Pearson, Field, & Jordan, 2007). The four investigators discussed
the results of the quality appraisal with each other to reach a
consensus when any disagreements arose.
Data extraction
All included studies were sorted by targeted health behaviors
(e.g., adherence to self-care behaviors or preventive behaviors) and
analyzed according to the following two major categories: (a)
contents and strategies of behavioral intervention according to
each construct of the IMB model and (b) outcome variables (e.g.,
behavioral or biological) and effects of the interventions.
Data synthesis
The systematic review used a narrative synthesis approach,
based on the framework suggested by the Centre for Reviews and
Dissemination (2008). We did not conduct a meta-analysis due to
heterogeneity among the included studies (Figure 2).Figure 2. Flowchart of the systematic review process. Note. RCT ¼ randomized controlled tria
and Information Sharing Service.Results
Search results
A total of 3,971 abstracts were retrieved. Among these, 3,686
studies were excluded either because they were duplicates or
irrelevant to the IMB model. In addition, 220 studies reporting
descriptive research, structural equation modeling research, and/or
secondary analyses were excluded. Ultimately, 65 studies were
extracted in the ﬁrst step. The second step excluded 53 studies that
were not randomized controlled trials, were aimed at persons aged
17 years or younger, or were irrelevant to adherence related to
chronic diseases. Thus, a total of 12 studies were selected for sys-
tematic review. Figure 2 depicts the literature retrieval process.
Characteristics of the included studies are presented in Table 1.
Quality assessment results
All selected studies satisﬁed 7 of 11 criteria (e.g., random
assignment, issues in outcome measures, appropriate statistical
analysis, and issues with data from participants who withdrew).
Three satisﬁed the criteria related to allocation concealment, one of
which was single-blind (Cosio, 2008), and two were double-blind
(Pearson et al., 2007; Purcell et al., 2007) (Table 2).
Review results
Targeted health behaviors
To identify targeted health behaviors,we classiﬁed the 12 studies
according to disease type: HIV/AIDS, type 2 diabetes mellitus, cor-
onary artery disease, and cervical or endometrial cancer. Then, tar-
geted health behaviors of the 12 studies were categorized as
adherence to self-care behaviors or prevention of risk behaviors.
Nine studies were designed to promote antiretroviral medication
adherence among individuals with HIV/AIDS (Margolin, Avants,
Warburton, Hawkins, & Shi, 2003; Parsons, Golub, Rosof, & Holder,
2007; Pearson, Micek et al., 2007; Purcell et al., 2007; Sabin et al.,
2010; Wagner et al., 2006) and/or prevent risky sexual behaviorsl; CINAHL ¼ Cumulative Index for Nursing and Allied Health Literature; RISS ¼ Research
Table 1 Characteristics of Studies Included in Review.
Study Participants Target
behavior
Strategies according to
the IMB construct
Methods Experimental
conditions
Control conditions Measurements Outcomes
▪ Population
▪ Sample size (N)
▪ Mean age
(age range)
▪ Follow-up
▪ No. of
study arms
▪ Interventions
▪ Delivery method
▪ No. of sessions
▪ Duration
▪ Interventionist
▪ Interventions
▪ Delivery method
▪ Session
▪ Duration
▪ Interventionist
Cornman
et al. (2008)
▪ HIV infected
patients
▪ N ¼ 152
(IG:103, CG:49)
▪ 34 years (18e58)
Risky sexual
behavior
▪ IC: Discussion
▪ MC: Motivational
interviewing
▪ BSC: Instruction
▪ 6-month
▪ Two arms
▪ Standard of care
þ Motivational interviewing
▪ 15-minute individual
counseling
▪ Sessions: 2
▪ Duration: 6 months
▪ Interventionist:
3 certiﬁed lay counselors
▪ Standard of care
▪ Individual counseling
▪ Sessions: 2
▪ Duration: 6 months
▪ Interventionist:
2 certiﬁed lay counselors
▪ Sexual behavior
(unprotected sex)
▪ At 6-month
follow-up
Effect (þ)a: Sexual
behavior
Cosio (2008) ▪ HIV sero-positive
adults
▪ N ¼ 79
(IG: 48, CG: 31)
▪ 44.0 years (22e64)
Risky sexual
behavior
▪ IC: Brochure
▪ MC: Motivational
interviewing
▪ BSC: Instruction
▪ Immediately
▪ Two arms
▪ Motivational interviewing
þ skill-building
▪ 1-hour telephone-delivered
▪ Sessions: 2
▪ Duration: 2 weeks
▪ Interventionist: 11 Master's
level trained students
▪ Skills-building only
▪ 1 hour telephone-delivered
▪ Sessions: 2
▪ Duration: 2 weeks
▪ Interventionist: 11 Masters'
level trained students
▪ Prevention
information
▪ Motivation
to reduce risky
sexual behavior
▪ Risk reduction
behavioral skills
▪ Condom use
▪ Immediately
post intervention
Effect ()b: information,
motivation, behavioral
skills, behavior
Illa et al. (2010) ▪ Older HIV-positive
adults
▪ N ¼ 241
(IG: 149, CG: 92)
▪ IG: 50.82 years
CG: 50.77 years
Risky sexual
behavior
▪ IC: Brochure
▪ MC: Discussion
▪ BSC: Discussion
▪ 6-month
▪ Two arms
▪ ROADMAP intervention
▪ 1e2.5-hour group based
▪ Sessions: 4
▪ Duration: not stated
▪ Interventionist:
not stated
▪ Educational brochure,
usual care
▪ Not stated
▪ Session: not stated
▪ Duration: not stated
▪ Interventionist: not
stated
▪ Sexual risk
(condom use)
▪ HIV knowledge
▪ Sexual
self-efﬁcacy
▪ At 6-month
follow-up
Effect (þ)a: condom use
Effect ()b: HIV
knowledge, self-efﬁcacy
Jeffries
et al. (2006)
▪ Women receiving
external-beam
radiotherapy for
cervical or
endometrial cancer
▪ N ¼ 47
(IG: 26, CG: 21)
▪ IG: 39.46 years
CG: 47.33 years
Adherence:
vaginal dilation
▪ IC: Discussion
▪ MC: Counseling
▪ BSC: Instruction,
Practice
▪ 6-week,
6-month,
12-month,
18-month
24-month
▪ Two arms
▪ Psycho-educational
intervention
▪ 2-hour group-based
▪ Sessions: 2
▪ Duration: 1 or 2 weeks
▪ Interventionists: a female
clinical psychologist
and a female oncology
nurse
▪ Information-only
▪ 30-minute instructions
▪ Sessions: 1
▪ Duration: One interaction
▪ Interventionist: a female
radiotherapy nurse
▪ Compliance with
vaginal dilation
▪ At 6-week follow-up
Effect (þ)a: Frequency
of dilation (dilating
3/week, 2/week, at all)
▪ At 6-month follow-up
Effect (þ)a: Frequency
of dilation (dilating at all)
Effect ()b: Frequency
of dilation (dilating
3/week, 2/week)
▪ At 12-month
follow-up
Could not analyze
because only 5 women
participated
▪ At 18- and 24-month
follow-up
Could not analyze
because all participants
had dropped out of
the study
(continued on next page)
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Table 1 (continued )
Study Participants Target
behavior
Strategies according to
the IMB construct
Methods Experimental
conditions
Control conditions Measurements Outcomes
▪ Population
▪ Sample size (N)
▪ Mean age
(age range)
▪ Follow-up
▪ No. of
study arms
▪ Interventions
▪ Delivery method
▪ No. of sessions
▪ Duration
▪ Interventionist
▪ Interventions
▪ Delivery method
▪ Session
▪ Duration
▪ Interventionist
Margolin
et al. (2003)
▪ HIV-seropositive
injection drug
users
▪ N ¼ 90
(IG: 45, CG: 45)
▪ 41 years
Risky behavior:
sexual, injection
Adherence: ART
▪ IC: Counseling
▪ MC: Counseling
▪ BSC: Game, Role
playing, Demonstration,
Tailored Kits
▪ Immediately
3-month
▪ Two arms
▪ HIV þ Harm Reduction
Program
▪ 2-hour manual-guided
group based þ Enhanced
Methadone Maintenance
Program
▪ Sessions: 6
(bi-weekly)
▪ Duration: 6 months
▪ Interventionists:
2 counselors
▪ Enhanced Methadone
Maintenance Program
▪ Daily methadone &
weekly individual
substance abuse
counseling, case
management
▪ Sessions: 6
▪ Duration: 6 months
▪ Interventionists: not
stated
▪ Risky sexual
behavior
▪ Risky injection
behavior
▪ Severity of
addiction
▪ ART adherence
▪ At post intervention
immediately
Effect (þ)a: Risky behavior
(sexual, injection), ART
adherence
Effect ()b: Severity
of addiction
▪ At 3-month follow-up
Effect (þ)a: Risky
behavior (sexual,
injection), severity
of addiction
Osborn
et al. (2010)
▪ Type 2 diabetes
Puerto Rican
▪ N ¼ 91
(IG: 48, CG: 43)
▪ 57.6 years
(> 18 years old)
Adherence:
diabetes self-care
▪ IC: Discussion,
Flip-chart
▪ MC: Motivational
interviewing
▪ BSC: Role playing
▪ 3-month
▪ Two arms
▪ IMB-based self-care
intervention
▪ 90-min group-based
▪ Sessions: 1
▪ Duration: one interaction
None
▪ Interventionist: bilingual
medical assistant
(Puerto Rican)
▪ Normal care
▪ Group-based didactic
education
▪ Sessions: 1
▪ Duration: one interaction
▪ Interventionist: bilingual
diabetes community
health worker (Puerto Rican)
▪ Food label
reading
▪ Diet adherence
▪ Physical activity
▪ Glycemic
control (HbA1C)
▪ At 3-month
follow-up
Effect (þ)a: food label
reading, diet adherence,
HbA1C
Effect ()b: physical
activity
Parsons
et al. (2007)
▪ Hazardous drinkers
with HIV
▪ N ¼ 143
(IG: 103, CG: 49)
▪ 43.6 years (18e58)
Adherence: ART ▪ IC: Discussion
▪ MC: Motivational
interviewing
▪ BSC: Tailored
modules
▪ 3-month
6-month
▪ Two arms
▪ Project PLUS
intervention þ motivational
interviewing þ cognitive-
behavior skill training
▪ 60-minute individually
▪ Sessions: 8
▪ Duration: 12 weeks
▪ Interventionist: counselor
with Master's degree
▪ Education condition
(matched to the intervention
for time & content)
▪ 60-minute didactic methods
and structured discussions
▪ Sessions: 8
▪ Duration: 12 weeks
▪ Interventionist: health
educator
▪ Adherence
(1) ART
(2) Alcohol use
▪ CD4 count,
HIV viral load
▪ At 3-month
follow-up
Effect (þ)a: Adherence (1),
CD4 count, viral load
Effect ()b: Adherence (2)
▪ At 6-month follow-up
Effect ()b: all
measurements
Pearson, Micek
et al. (2007)
▪ HIV Patients
initiating ART
▪ N ¼ 350
(IG: 175, CG: 175)
▪ IG: 35.6 years
CG: 36.1 years
Adherence: ART ▪ IC: Teaching by peers
▪ MC: Social support
groups
▪ BSC: Instruction
▪ Immediately
6-month
12-month
▪ Two arms
▪ Modiﬁed directly
observed therapy
(mDOT) intervention
▪ During morning weekday
visit, individually
▪ Sessions: not stated
▪ Duration: 6 weeks
▪ Interventionist: Peers
▪ Standard care
▪ Not stated
▪ Sessions: not stated
▪ Duration: 6 weeks
▪ Interventionist: clinicians,
social workers, peers
▪ Adherence
(1) 7-day adherence
(2) 30-day adherence
▪ CD4 count
▪ At post intervention
immediately
Effect (þ)a: Adherence
(1), (2)
▪ At 6-month follow-up
Effect (þ)a:
Adherence (1), (2)
Effect ()b: CD4 count
▪ At 12-month follow-up
Effect (þ)a:
Adherence (1), (2)
Effect ()b: CD4 count
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Purcell
et al. (2007)
▪ HIV-positive
injection
drug users
▪ N ¼ 966
(IG: 486, CG: 480)
▪ 42.4 years
Risky behavior:
sexual, injection
Adherence: ART
▪ IC: Pamphlets, Poster
▪ MC: Not stated
▪ BSC: Tailored kits
▪ 3-month
6-month
12-month
▪ Two arms
▪ Peer mentoring
intervention
▪ 2- to 4-hour group-based
and individually-based
▪ Sessions: 10
▪ Duration: 5 weeks
▪ Interventionist:
2 facilitators
(males & females)
▪ Video discussion
intervention
▪ 2- to 4-hour group-based
and individually-based
▪ Sessions: 8
▪ Duration: 5 weeks
▪ Interventionist:
4 facilitators (males
& females)
▪ Sexual behavior
▪ Injection behavior
▪ Utilization
of HIV care
▪ ART Adherence
▪ At 3-month follow-up
Effect ()b: all variables
▪ At 6-month follow-up
Effect ()b: all variables
▪ At 12-month follow-up
Effect ()b: all variables
Sabin
et al. (2010)
▪ HIV-positive
patients
▪ N ¼ 64
(IG: 31, CG: 33)
▪ IG: 36.1 years
CG: 35.1 years
Adherence: ART ▪ IC: Monitoring,
counseling
▪ MC: Counseling
▪ BSC: Not stated
▪ Immediately
▪ Two arms
▪ Counseling using
electronic drug monitor
feedback
▪ 10e15 minute
individually-focused
discussion
▪ Session: 6
(monthly visits)
▪ Duration: 6 months
▪ Interventionist: 1/2eday
period trained clinician
or nurse
▪ Standard of care using
self-reported adherence
▪ None
▪ Session: 6
(monthly visits)
▪ Duration: 6 months
▪ Interventionist: not stated
▪ ART adherence
▪ CD4 count and HIV
viral load (HIV RNA)
▪ At post intervention
immediately
Effect (þ)a: ART
adherence, Change in CD4
Effect ()b: CD4 count,
HIV RNA
Wagner
et al. (2006)
▪ Patients initiating
or changing an
ART regimen
▪ N ¼ 230 (IG1: 75,
IG2: 79, CG: 76)
▪ 39 years (21e70)
Adherence: ART ▪ IC: Instruction
▪ MC: Social support
groups
▪ BSC: Instruction
▪ 1-month,
3-month,
6-month,
12-month
▪ Three arms
▪ Adherence intervention
- IG1: Enhanced intervention
(cognitive behavioral
þ a 2-week practice trial)
- IG2: only cognitive-
behavioral intervention
▪ 30e45 minutes
individually
▪ Sessions: 5
▪ Duration: not stated
▪ Interventionist:
research nurse
▪ Usual clinical care
▪ Not stated
▪ Sessions: not stated
▪ Duration: not stated
▪ Interventionist: not stated
▪ Adherence
(1) Percent of
the prescribed
doses taken
(2) Percent of the
prescribed
doses taken
within speciﬁed
time windows
▪ CD4 count,
HIV-1 RNA
▪ At 1-month follow-up
Effect (þ)a: Adherence (2)
Effect ()b: Adherence (1),
CD4 count, HIV-1 RNA
▪ At 3-month follow-up
Effect ()b: all variables
▪ At 6-month follow-up
Effect (þ)a: Adherence (1)
Effect ()b: Adherence (2),
CD4 count, HIV-1 RNA
▪ At 12-month follow-up
Effect ()b: all variables
Zarani
et al. (2010)
▪ Coronary artery
bypass
graft patients
▪ N ¼ 152
(IG1: 75, CG2: 77)
▪ 53.15 years
(40e60)
Adherence:
health advice
▪ IC: Handouts,
educational ﬁlm
▪ MC: Motivational
interviewing
▪ BSC: Instruction
▪ 1-month,
3-month
▪ Two arms
▪ IMB-based intervention
▪ 120-minute group-based
▪ Sessions: 1
▪ Durations: one interaction
▪ Interventionist: not stated
▪ Standard care þ supportive
counseling
▪ Not stated
▪ Sessions: not stated
▪ Durations: not stated
▪ Interventionist: not stated
▪ General adherence
▪ Speciﬁc adherence
▪ At 1-month follow-up
Effect (þ)a: general, speciﬁc
adherence
▪ At 3-month follow-up
Effect (þ)a: general, speciﬁc
adherence
Note. IG ¼ intervention groups; CG ¼ control groups; ART ¼ antiretroviral therapy; IC ¼ information construct; MC ¼ motivation construct; BSC ¼ behavioral skills construct; IMB ¼ information-motivation-behavioral skills.
a The effects of the intervention in the original study were signiﬁcant.
b The effects of the intervention in the original study were not signiﬁcant.
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Table 2 Quality Appraisal Using Joanna Briggs Institute Critical Appraisal Checklist for Experimental Studies.
Quality criteria Cornman
et al. (2008)
Cosio
(2008)
Illa
et al. (2010)
Jeffries
et al. (2006)
Margolin
et al. (2003)
Osborn
et al. (2010)
Parsons
et al. (2007)
Pearson, Micek
et al. (2007)
Purcell
et al. (2007)
Sabin
et al. (2010)
Wagner
et al. (2006)
Zarani
et al. (2010)
1 Was the assignment to
treatment groups random?
√ √ √ √ √ √ √ √ √ √ √ √
2 Were participants blinded
to treatment allocation?
X √ X X X X X X X X X X
3 Was allocation to treatment
groups concealed from
the allocator?
X X X X X X X √ √ X X X
4 Were the outcomes of people
who withdrew described and
included in the analysis?
√ √ √ √ √ √ √ √ √ √ √ √
5 Were those assessing outcomes
blind to the treatment allocation?
X X X X X √ X √ √ X √ X
6 Were the control and treatment
groups comparable at entry?
√ √ √ √ √ √ √ √ √ √ √ √
7 Were groups treated identically
other than for the named
interventions?
√ √ √ √ √ √ √ √ √ √ √ √
8 Were outcomes measured in the
same way for all groups?
√ √ √ √ √ √ √ √ √ √ √ √
9 Were outcomes measured in a
reliable way?
√ √ √ √ √ √ √ √ √ √ √ √
10 Was there adequate follow-up? √ √ √ √ √ X √ √ √ √ X √
11 Was appropriate statistical
analysis used?
√ √ √ √ √ √ √ √ √ √ √ √
Note. “√” ¼ Yes; “X” ¼ No.
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S.J. Chang et al. / Asian Nursing Research 8 (2014) 172e181 179(Cornman et al., 2008; Cosio, 2008; Illa et al., 2010; Margolin et al.,
2003; Purcell et al., 2007). Another study of type 2 diabetes melli-
tus focused on promoting adherence to diabetes self-care behaviors
such as consuming a healthy diet and engaging in physical activity
(Osborn et al., 2010). A study designed for patients undergoing
coronary artery bypass grafting encouraged adherence to self-care
programs such as nutrition management, exercise regimens,
smoking cessation, cardiac rehabilitation, stress management, and
medication (Zarani, Besharat, Sadeghian, & Sarami, 2010). Finally, a
study for womenwho received external-beam radiotherapy to treat
cervical or endometrial cancerwas designed to increase compliance
with vaginal dilation (Jeffries, Robinson, Craighead, & Keats, 2006).
Strategies for integrating IMB model constructs in interventions
With regard to the information construct, behavioral in-
terventions of four studies included information on the targeted
chronic diseases and corresponding health behaviors (Jeffries et al.,
2006; Osborn et al., 2010; Wagner et al., 2006; Zarani et al., 2010).
For example, Osborn et al. included both diabetes prevalence and
basic diabetes informationandadherence-relatedknowledge in their
intervention.All studies adopted the instruction strategybyusingﬂip
charts, short educational ﬁlms, and handouts (Cosio, 2008; Osborn
et al.; Purcell et al., 2007). In addition, various teaching techniques
were used to deliver information, such as interactive discussion (Illa
et al., 2010), counseling (Margolin et al., 2003), and peer teaching
(Pearson, Micek et al., 2007).
For themotivation construct, most studies focused on increasing
a positive attitude, a sense of social support, and perception of social
norms (Cosio, 2008; Jeffries et al., 2006; Osborn et al., 2010; Parsons
et al., 2007; Wagner et al., 2006; Zarani et al., 2010). Motivational
interviewing techniques were used to enhance motivation
(Cornman et al., 2008; Cosio; Osborn et al.; Parsons et al.; Zarani
et al.). In addition, counseling by health care providers (Margolin
et al., 2003; Sabin et al., 2010), group discussions (Illa et al., 2010;
Jeffries et al.; Pearson, Micek et al., 2007), and social support groups
(Pearson et al.; Wagner et al.) were used to increase motivation.
Regarding behavioral skills, the majority of reviewed studies
concentrated on enhancing self-efﬁcacy (Cosio, 2008; Jeffries et al.,
2006; Osborn et al., 2010; Parsons et al., 2007; Pearson, Micek et al.,
2007; Wagner et al., 2006) and teaching objective skills such as
proper condom usage, how to quit smoking, and how to refuse
alcoholic beverages (Cornman et al., 2008; Cosio; Illa et al., 2010;
Jeffries et al.; Margolin et al., 2003; Osborn et al.; Parsons et al.;
Pearson, Micek et al.; Purcell et al., 2007;Wagner et al.; Zarani et al.,
2010). Other strategies included role playing (Margolin et al.;
Osborn et al.), psychoeducational methods such as speciﬁc objec-
tive instruction by health care providers or peer mentors (Cosio;
Jeffries et al.; Pearson, Micek et al.), and providing tailored modules
or kits for the target disease (Margolin et al.; Parsons et al.; Purcell
et al.).
Outcome variables and intervention effects
All 12 studies measured behavioral variables with self-report
questionnaires. Ten reported signiﬁcant behavior changes at the
ﬁrst post-intervention assessment (Cornman et al., 2008; Illa et al.,
2010; Jeffries et al., 2006; Margolin et al., 2003; Osborn et al., 2010;
Parsons et al., 2007; Pearson, Micek et al., 2007; Sabin et al., 2010;
Wagner et al., 2006; Zarani et al., 2010). Among the six studies that
were designed to improve HIV/AIDS medication adherence, ﬁve
intervention groups showed signiﬁcantly higher medication
adherence than the control groups (Margolin et al.; Parsons et al.;
Pearson, Micek et al.; Sabin et al.;Wagner et al.). Furthermore, three
studies focusing on preventing risky sexual behaviors found that
the groups treated with behavioral interventions based on the IMB
model were less likely to engage in risky behaviors than untreatedgroups or those treated non-IMB behavioral interventions (Corn-
man et al.; Illa et al.; Margolin et al.). In patients with diabetes
(Osborn et al.) and patients undergoing coronary artery bypass
grafting (Zarani et al.), the intervention groups were more likely
than the control groups to adhere to self-care behaviors.
Only 5 of the 12 reviewed studies measured biological variables
such as CD4 cell counts/HIV viral load (Parsons et al., 2007; Pearson,
Micek et al., 2007; Sabin et al., 2010; Wagner et al., 2006) or HbA1c
levels (Osborn et al., 2010) in addition to gathering data with self-
reported questionnaires. Two reported signiﬁcant decreases in
CD4 cell counts/HIV viral load (Parsons et al.) and HbA1c levels
(Osborn et al.) in only the behavioral intervention groups.
The effects of intervention on behavior change persisted from
immediately after to 12 months post-intervention. Duration varied
according to length of intervention. For example, Osborn et al.
(2010) and Zarani et al. (2010) designed one-shot behavioral in-
terventions that produced behavior changes at 3 months post-
intervention. Cornman et al. (2008) reported that a 6-month
behavioral intervention had positive effects on behavior changes
that persisted for 6 months post-intervention. Among studies that
reported health behavior changes after the behavioral in-
terventions, one study that delivered a behavioral intervention for
6 weeks showed that the behavior change persisted 12 months
post-intervention (Pearson, Micek et al., 2007).Discussion
This systematic review ascertained the applicability and effec-
tiveness of interventions based on the IMB model for promoting
behavioral changes among people with chronic diseases, with
special attention to interventions focusing on risk prevention (e.g.,
proper condom use) and self-care behaviors (e.g., diabetes care,
heart disease self-care). On the basis of the ﬁndings, we propose
suggestions for future research and practice.Strategies for implementing behavioral interventions based on the
IMB model
We were able to discern the success of certain contents and
strategies, and thus can suggest methods for developing future
interventions. For the information construct, researchers and
health care providers must consider providing both disease-
speciﬁc and behavior-speciﬁc information. Instruction by using
ﬂip charts, short educational ﬁlms, and handouts as well as
teaching techniques such as interactive discussion and counseling
can be used as intervention strategies. For themotivation construct,
practitioners should utilize methods for increasing personal moti-
vation such as developing a positive attitude and positive feelings
regarding behavioral changes. Motivational interviewing tech-
niques, which have been found to effectively foster changes across a
wide range of health behaviors (Rollnick, Miller,& Butler, 2007), are
useful for enhancing personal motivation. In addition, a variety of
strategies, such as providing personal feedback and reﬂective
listening, can be effectively combined with motivational inter-
viewing, as reported by Zarani et al. (2010). For social motivation,
researchers and health care providers must additionally consider
modalities for developing a sense of social support and a perception
of social norms. Strategies such as social support group participa-
tion can be used to enhance social motivation. For the behavior
skills construct, both perceived self-efﬁcacy and objective skills
could be translated into behavioral interventions. Role playing,
which can provide opportunities to learn skills hands-on and in-
crease self efﬁcacy (Osborn et al., 2010), would be a powerful
strategy for fostering behavior skills. Other methods such as teach-
S.J. Chang et al. / Asian Nursing Research 8 (2014) 172e181180back, behavior games, memory blocking (for increasing memory
skills), and skill-building modules should also be considered.
Outcome variables and intervention effects
Only ﬁve of the reviewed studies used both self-report and bio-
logical (objective) data. Although self-report data provided infor-
mation about behavioral changes, it could be affected by
respondents' emotions and memory. Thus, both behavioral and
biological variables should be used to evaluate the effects of
behavioral interventions. In our review, the effects of behavioral
interventionsonbehavioral changespersistedupto12monthspost-
intervention. This may have been because the follow-up periods
ranged from immediately after to 12 months post-intervention.
Follow-up periods after interventions should be long enough for
accurate evaluation of the persistence of behavioral changes.
Transparent development process of behavioral interventions
Only three studies clearly delineated the three speciﬁc compo-
nents of the IMB model within their intervention (Jeffries et al.,
2006; Osborn et al., 2010; Zarani et al., 2010). Although the other
studies reported that the IMBmodel was the theoretical framework
for the interventions, they did not clearly convey the operational-
ization of each construct. It was therefore difﬁcult to discern the
role of the IMB model in intervention design. Future studies should
provide more detailed descriptions of how the three IMB model
constructs are operationalized and how themodel is translated into
behavioral interventions, using guidelines such as an intervention
mapping approach (Bartholomew, Parcel, Kok, Gottlieb, &
Fernandez, 2011).
Our research has certain limitations and biases. First, we could
not analyze topics that were not covered in the studies, particularly
concrete descriptions of the actual strategies used and experi-
mental conditions of the studies. Second, nine of the reviewed
studies were HIV-related. HIV/AIDS, like diabetes and heart disease,
requires adherence to long-term therapies and self-management.
The studies did not focus on the nature of HIV/AIDS as a disease,
but rather on behavioral changes emphasized for the optimal care
of patients (e.g., improving adherence and self-management or
preventing risky behaviors). Third, this review did not include other
nonintervention studies designed to validate and/or explore re-
lationships among the three IMB model constructs by using
descriptive survey methods even if they focused on chronic dis-
eases such as diabetes (Fisher, Kohut, Schachner, & Stenger, 2011;
Gao, Wang, Zhu, & Yu, 2013), heart failure (Kodiath, Kelly, &
Shively, 2005), arthritis (Schoster, Callahan, Meier, Mielenz, &
DiMartino, 2005), or other chronic medical conditions (Carpenter
et al., 2010). Furthermore, we did not consider gray literature
such as conference proceedings and government reports, leading to
potential selection bias. Finally, one study (Sabin et al., 2010) used
two constructs of the IMB model as interventions, whereas the
remainder used all three. Although the study by Sabin et al. satis-
ﬁed the selection criteria, it may have introduced bias.
Conclusion
Our systematic review suggests that the IMB model is a strong
theoretical framework for developing behavioral interventions for
patients with chronic diseases. However, evidence for the sus-
tainability of behavior change remains necessary. The speciﬁc
integration strategies delineated for each construct of the model
can be utilized to design model-based interventions. Furthermore,
although studies in this systematic review were designed for
behavioral changes in patients with four types chronic diseases (i.e.,HIV/AIDS, diabetes, heart diseases, and gynecologic cancer),
behavioral interventions based on the IMB model could be appli-
cable for patients with various chronic diseases such as asthma or
epilepsy, who would beneﬁt from adherence to self-care behaviors
or prevention of risky behaviors.Conﬂict of interest
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